Summary. The Introduction.
Summary. The principal processes of meiosis, pairing, crossing-over and reductional segregation of chromosomes make up a spatially well-ordered and temporally wellregulated succession of events. In the male mammal, meiosis is an integral part of spermatogenesis. While 
Introduction.
Our current knowledge of the events taking place at meiosis comes principally from genetic data on the transmission of traits and from cytological studies on pairing and chiasma formation. Additional pointers to possible mechanisms are provided by studies on the fine structure of the synaptonemal complex, the effects of external agents on the three principle meiotic events, recombination, chiasma formation and disjunction, and autoradiographic studies into the metabolic activities of various cell stages.
The simplest picture of meiosis that may be drawn from these disciplines is that chromosomes synapse during the zygotene stage and undergo crossing-over at pachytene. Though highly attractive in its apparent simplicity, this picture has been challenged by a number of investigators. However, recent biochemical data now provide an appreciable body of circumstantial evidence which supports the conclusions drawn from the genetic and cytological studies Hotta et al., 1977a) .
Let us first consider the cytological framework. In all mammalian species, the germ-line is derived from somatic cells and every meiotic cell is the product of a mitotic division. The conversion from mitosis to meiosis is not achieved abruptly, but is approached over several cell generations. The first distinguishable difference between the meiotic and mitotic cycles is in the duration of the S-phase. In many species, the spermatocyte S-period is significantly longer than the spermatogonial Speriods. In the mouse for example, Monesi (1962) has estimated the S-phase of the preleptotene spermatocyte to be 14 hrs, and that of the Type A spermatogonium to be only [7] [8] hrs. This extended period of chromosome replication may be related to the preparation of the meiotic chromatin for participation in the later events of meiotic prophase.
The first functionally significant and microscopically observable event in meiotic prophase is the synapsis of chromosomes. The pre-synaptic events begin at leptotene, when the lateral elements of the synaptonemal complex first appear (von Wettstein, 1977) . At zygotene, the chromosomes are already considerably condensed, and although no precise figure is available, it has been estimated that probably less than 1 p. 100 of the DNA could be located at the periphery of the chromosomes and thus available to form matching sites for synaptic alignment Stern, 1971 ) that the mechanism for genetic recombination in the eukaryotic nucleus would parallel the breakage and reunion events found in prokaryotes. Thus, they expected to find evidence at pachytene for scission of parental DNA strands, molecular hybridisation by base-pairing of complementary DNA strands and rejoining (Meselson and Weigle, 1961 
